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Ab stra ct

In tro duc tion: The na tu re of the re la tion ship be tween glu co se me ta bo li sm and oc cur ren ce of mig rai ne has not been elu ci da ted pre ci se ly. This stu dy 
in ves ti ga ted the sta tus of oxi da ti ve/antioxidative ba lan ce and its re la tion ship wi th the glu co se me ta bo li sm in mig rai neu rs to get new poin ts of view 
for the un der lyi ng oxi da ti ve mec ha nis ms.
Ma te ria ls and met ho ds: Sixty mig rai neu rs and 46 con trol sub jec ts we re in clu ded in the stu dy. Oxi da ti ve stre ss in dex, to tal oxi da nt and an tioxi da-
nt sta tus of bo th grou ps we re exa mi ned in ad di tion to the in su lin and HOMA-IR in dex le ve ls.
Re sul ts: HOMA-IR in dex was sig ni fi  can tly en han ced in mig rai neu rs (P = 0.038); si mi lar ly oxi da ti ve stre ss in dex and to tal oxi da nt sta tus we re hig her 
in pa tien ts com pa red to the con tro ls (P < 0.001 for bo th).
Con clu sion: This pre li mi na ry stu dy shows that oxi da ti ve/antioxidative ba lan ce shif ts towar ds the oxi da ti ve sta tus in mig rai ne. Hig her to tal oxi da nt 
sta tus and ele va ted HOMA-IR in dex mig ht play a ro le in the po ten tial ear ly pat ho ge ne sis for mig rai ne.
Key wor ds: mig rai ne; oxi da nt; an tioxi da nt; HOMA in dex; oxi da ti ve stre ss.
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Original article

In tro duc tion

Mig rai ne is a chro nic di sor der wi th com plex pat-
hop hysio lo gy in vol vi ng bo th the me ta bo li sm and 
neu ro-vas cu lar mec ha ni sm (1). As so cia tio ns be-
tween mig rai ne and vas cu lar di sor de rs su ch as co-
ro na ry hea rt di sea se and stro ke ha ve been re por-
ted in pre vious stu dies. In ad di tion, an as so cia tion 
has been do cu men ted be tween mig rai ne and vas-
cu lar di sea ses su ch as hyper ten sion and sub cli ni-
cal is che mic brain le sio ns (2).
In re ce nt yea rs, the idea that glu co se me ta bo li sm 
throug hout the bo dy is coor di na ted by the brain 
has gai ned growi ng sup po rt. Nowa days, the re is 
growi ng evi den ce that al te ra tio ns in the in su lin 
and glu co se me ta bo li sm may be in vol ved in the 
pat ho ge ne sis of mig rai ne (3). Rai ne ro et al. ob ser-
ved that in su lin re sis tan ce is mo re com mon in pa-

tien ts wi th mig rai ne (4). Mo reo ver, mig rai ne is a di-
sea se wi th a va rie ty of co mor bid di sor de rs, in clu di-
ng dia be tes mel li tus (5). It has lo ng been un der-
stood that blood su gar can ha ve an im pa ct on 
mig rai ne di sea se; in deed the mo st freque nt trig-
ge ri ng fac tor re por ted by mig rai neu rs is fas ti ng. 
Stu dies sug ge st that mig rai ne is mo re li ke ly in sus-
cep tib le sub jec ts when the re is low in su lin re cep-
tor ac ti va tion (6-8). In su lin is al so thoug ht to in-
fl uen ce brain me ta bo li sm and ce reb ral blood fl ow 
throu gh in su lin re cep to rs, whi ch are fou nd in ma-
ny par ts of the brain (9). In te res tin gly, it is we ll 
known that in su lin re sis tan ce (IR) is con si de red to 
be a ri sk fac tor for neu ro vas cu lar di sea ses su ch as 
hyper ten sion and stro ke (10).
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In 1976, Ro be rt Tur ner and Ru ry Hol man de ve lo-
ped the con ce pt that fas ti ng plas ma in su lin and 
glu co se le ve ls we re de ter mi ned, in pa rt, by a he-
pa ti c-be ta ce ll feed ba ck loop (11). Ma ny yea rs la ter, 
in 1985, Da vid Mat thews pub lis hed an expan ded 
and mo re com pre hen si ve struc tu ral mo del known 
as the Ho meos ta sis As ses sme nt Mo del (HOMA) (12). 
In 1998, Jo nat han Le vy pub lis hed an up da ted HOMA 
mo del (HO MA2) whi ch took ac cou nt of va ria tio ns 
in he pa tic and pe rip he ral glu co se re sis tan ce (13).
On the ot her ha nd, the ro le of free ra di ca ls and 
oxi da ti ve stre ss in neu ro lo gi cal di sor de rs has on ly 
re cen tly been re cog ni zed (14). Oxi da ti ve stre ss is 
the re su lt of an exces si ve for ma tion of che mi cal ly 
un stab le by-pro duc ts, cal led free ra di ca ls, wit hin 
the ce ll (15). Un der nor mal con di tio ns, the ce ll is 
ab le to des troy the free ra di ca ls; howe ver, when 
exces si ve free ra di ca ls ac cu mu la te, the se mo le cu-
les mou nt an at ta ck again st the ce ll in sear ch of 
che mi cal sta bi li ty (16). It is con si de red that brain 
and neu ral tis sue are mo re sus cep tib le to oxi da ti ve 
da ma ge than ot her tis sues or or ga ns (17). En han-
ced oxi da ti ve stre ss is ob ser ved in a num ber of 
acu te and chro nic di sea ses of the cen tral ner vous 
system. Oxi da ti ve stre ss is al so be lie ved to play a 
ro le in the pat ho ge ne sis of mig rai ne (18).
The main aim of this stu dy was to ve ri fy whet her 
mig rai neu rs ha ve ab nor ma li ties of the glu co se and 
in su lin me ta bo li sm, at ba se li ne. A se con da ry aim 
was to sear ch for a cor re la tion be tween se rum glu-
co se and/or in su lin le ve ls and oxi da ti ve ba lan ce in 
pa tien ts wi th mig rai ne.

Ma te ria ls and met ho ds
Sub jec ts

Sixty pa tien ts (48 fe ma le, 12 ma le; age 34 (25-43) 
yea rs) who had pre sen ted at the Neu ro lo gy Out-
pa tie nt Cli nic of Edu ca tion and Re sear ch Hos pi tal 
we re pros pec ti ve ly in clu ded in the stu dy. The pa-
tien ts we re eva lua ted and diag no sed by the sa me 
neu ro lo gi st on the ba sis of The In ter na tio nal Clas-
si fi  ca tion of Hea dac he Di sor de rs, 2nd edi tion (19). 
For ty-six age- and sex-mat ched heal thy con tro ls 
(37 fe ma le, 9 ma le; age 35 (26-44) yea rs) we re en-
rol led for com pa ri son. The con trol group con sis ted 
of vo lun tee rs from the hos pi tal sta ff  who had ne-
ver had re cur re nt pri ma ry hea dac hes. All the par ti-

ci pan ts be lon ged to the sa me et hnic group and 
had com pa rab le so cioe co no mic sta tus. The pa-
tien ts wi th mig rai ne, or sub jec ts in the con trol gro-
up wi th an un stab le me di cal con di tion (e.g. car dio-
vas cu lar, he pa tic, re nal or en doc ri ne di sor der) wit-
hin the pa st 2 yea rs; or the ones usi ng any me di ca-
tio ns – e.g. li pid lowe ri ng agen ts or an tioxi da nt 
dru gs - that cou ld in fl uen ce the re sul ts, we re exclu-
ded. Pa tien ts we re hea dac he-free for at lea st 24 
hou rs. All sub jec ts had fu ll physi cal exa mi na tion 
and we re as ked to com ple te a ge ne ral ques tion-
nai re and ga ve in for med con se nt be fo re the on set 
of stu dy. The se lf-li mi ted ques tion nai res we re the 
go ld stan da rd for mea su ri ng di sea se ac ti vi ty and 
fun ctio nal ca pa ci ty in pa tien ts. The fol lowi ng da ta 
we re re cor ded for ea ch pa tie nt: age, sex, age at 
on set of di sea se, num ber of days wi th hea dac he 
per mon th (le ss than 3 days, mo re than 3-less than 
12 days, mo re than 12 days), se ve ri ty of hea dac he 
(mi ld, mo de ra te, se ve re), chro nic treat men ts, al co-
hol con sum ption, smo ki ng, fa mi ly his to ry of car-
dio vas cu lar di sea se. Blood pres su re was mea su red 
ma nual ly wi th a sphygmo ma no me ter. Hyper ten-
sion was de fi  ned as systo lic blood pres su re of at 
lea st 140 mm Hg, dias to lic blood pres su re of at lea-
st 90 mm Hg, ot he rwi se physi cian diag no sed 
hyper ten sion. Bo dy ma ss in dex was cal cu la ted as 
weig ht in ki log ra ms di vi ded by heig ht in me te rs 
squa red.
This stu dy was per for med in ac cor dan ce wi th the 
et hi cal stan dar ds set by the Dec la ra tion of Hel sin ki 
and was ap pro ved by the lo cal et hi cs com mit tee.

Sam ples

Blood sam ples we re ob tai ned af ter an over nig ht 
fa st. Se rum sam ples we re then se pa ra ted from the 
cel ls by cen tri fu ga tion for 10 mi nu tes at a cen tri fu-
ga tion for ce of 3000 x g. Glu co se and in su lin we re 
mea su red im me dia te ly af ter sam pli ng. Re mai ni ng 
se rum por tio ns we re sto red at -80 °C and used to 
ana lyze To tal Oxi da nt Sta tus (TOS) and To tal An-
tioxi da nt Sta tus (TAS).

Mea su re me nt of the se rum glu co se, in su lin 
and HOMA –IR in dex

The le ve ls of fas ti ng glu co se we re de ter mi ned by 
usi ng com mer cial ly avai lab le as say ki ts (Ab bo tt 
Diag nos ti cs, Ab bo tt Pa rk, Il li nois, USA) wi th an au-
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toa na lyzer (Ar chi te ct ®c16000, Ab bo tt Diag nos ti cs, 
Ab bo tt Pa rk, Il li nois, USA). Se rum in su lin le ve ls we-
re mea su red usi ng an au to ma ted che mi lu mi nes-
cen ce au toa na lyzer (U ni Ce l® DxI 800 Im mu noas say 
System, Bec kman Coul ter, Kre fe ld, Ger ma ny). The 
in su lin re sis tan ce in dex was cal cu la ted on the ba-
sis of fas ti ng va lues for glycae mia and in su li ne mia, 
ac cor di ng to the ho meos ta sis mo del as ses sme nt 
(HO MA): in su lin re sis tan ce (HOMA-IR) = fas ti ng in-
su li nae mia (mU/mL) × fas ti ng glycae mia (mmol/
L)/22.5 (12).

Mea su re men ts of the to tal oxi da nt and
an tioxi da nt sta tu ses of se rum

The TAS and TOS of the se rum we re mea su red by 
com mer cial ly avai lab le ki ts (Rel Assay® Diag nos ti-
cs, Ga zian tep, Tur key) wi th an au toa na lyzer (Ar chi-
te ct ®c16000, Ab bo tt Diag nos ti cs, Ab bo tt Pa rk, Il li-
nois, USA), usi ng no vel au to ma ted co lo ri met ric 
mea su re me nt met ho ds for bo th sta tu ses de ve lo-
ped by Erel (20,21). In TAS met hod, whi ch has a 
pre ci sion va lue lower than 3%, an tioxi dan ts in the 
sam ple re du ce da rk blue-green co lo red 2, 2’-azi-
no-bis (3-et hylben zthia zo li ne-6-sul pho nic acid) 
(ABTS) ra di cal to co lor le ss re du ced ABTS fo rm. The 
chan ge of ab sor ban ce at 660 nm is re la ted wi th to-
tal an tioxi da nt le vel of the sam ple. Usi ng this met-
hod, the an tioxi da ti ve eff  e ct of the sam ple again st 
the po te nt free ra di cal reac tio ns ini tia ted by the 
pro du ced hydroxyl ra di cal, is mea su red. The re sul-
ts are expres sed as mic ro mo lar tro lox equi va le nt 
per li ter (22,23).
In TOS met hod, whi ch al so has a pre ci sion va lue 
lower than 3%, oxi dan ts pre se nt in the sam ple oxi-
di ze the fer rous ion–che la tor com plex to fer ric ion. 
The fer ric ion ma kes a co lo red com plex wi th chro-
mo gen in an aci dic me dium. The co lor inten si ty, 
whi ch can be mea su red spec trop ho to met ri cal ly, is 
re la ted to the to tal amou nt of oxi da nt mo le cu les 
pre se nt in the sam ple. The re sul ts are expres sed in 
ter ms of mic ro mo lar hydro gen pe roxi de equi va le-
nt per li ter (μmol H2O2 Equiv. /L) (22,23)

Oxi da ti ve Stre ss In dex

The per cen ta ge ra tio of TOS le vel to TAS le vel was 
ac cep ted as oxi da ti ve stre ss in dex (OSI) (24). The 
OSI va lue was cal cu la ted ac cor di ng to the fol lowi-
ng for mu la: OSI (ar bit ra ry unit) = TOS (mic ro mo lar 

hydro gen pe roxi de equi va le nt per li ter)/TAS (mic-
ro mo lar tro lox equi va le nt per li ter (25).

Sta tis ti cal ana lysis

Sta tis ti cal ana lyses we re car ried out usi ng the sta-
tis ti cal sof twa re ver sion 11.5.1.0 (MedCalc®, Ma ria-
ker ke, Bel gium). In nor mal ly dis tri bu ted grou ps the 
re sul ts we re pre sen ted wi th mean and SD, ot he r-
wi se wi th me dia ns and in te rquar ti le ran ge. Da ta 
on age are pre sen ted as me dian and ran ge. The 
sig ni fi  can ce of the diff  e ren ces be tween grou ps 
was de ter mi ned by Stu den t’s un pai red t-te st for 
nor mal dis tri bu tio ns, and by the Ma nn–Whit ney 
U-te st in ab nor mal dis tri bu tio ns. Pear son cor re la-
tion coeffi    cie nt and Spear man cor re la tion coeffi   -
cie nt we re used to te st the stren gth of any as so cia-
tio ns be tween diff  e re nt va riab les. P va lues le ss 
than 0.05 we re con si de red sta tis ti cal ly sig ni fi  ca nt.

Re sul ts

De mog rap hic and cli ni cal da ta of mig rai ne pa tien-
ts and con tro ls are sum ma ri zed in Tab le 1. The fe-
ma le mig rai neu rs (81%) do mi na ted the pa tie nt 
group as expec ted. Our con trol group was free of 
hyper ten sion ma ki ng the P va lue sig ni fi  ca nt au to-
ma ti cal ly. The ques tion nai re ga ve us de tai led in-
for ma tion about the du ra tion of di sea se, num ber 
of days wi th hea dac he at tac ks in a mon th, se ve ri ty 
of pain and how eff  ec ti ve the hea dac he was in the 
mig rai neu rs’ dai ly li fe (Tab le 1).
Com pa red to the con trol group, se rum fas ti ng glu-
co se, in su lin le ve ls and HOMA-IR in dex we re sta tis-
ti cal ly sig ni fi  can tly hig her (P < 0.001, P = 0.026, P = 
0.038, res pec ti ve ly) in the pa tie nt group. We al so 
ob ser ved that TOS le ve ls and OSI we re sig ni fi  can-
tly hig her in mig rai neu rs (P < 0.001 for bo th), as 
shown in Tab le 2. It was in te res ti ng to ob ser ve that 
mig rai neu rs ha vi ng a hea dac he frequen cy of le ss 
than 3 days per mon th (N = 22) showed a lower 
HOMA-IR le vel com pa red to the ones ha vi ng a 
hea dac he frequen cy of mo re than 3 days but le ss 
than 12 days per mon th (N = 33) (P = 0.050). Stati-
stical ana lysis showed a weak po si ti ve Pear son cor-
re la tion be tween TAS and HOMA-IR in the con trol 
group (r = 0.296, P = 0.045); and a weak po si ti ve 
Spear man cor re la tion be tween BMI and HOMA-IR 
(r = 0.282, P = 0.030) in the mig rai ne group.



Biochemia Medica 2011;21(2):145-51

148

Yil ma z N. et al. Oxi da ti ve ba lan ce and HOMA-IR in dex in mig rai ne

TAB LE 1. Demog rap hic and cli ni cal da ta of mig rai ne pa tien ts and con tro ls

Pa ra me ter Pa tien ts
N = 60

Con tro ls
N = 46 P

Age 34 (25-43) 35 (26-44) 0,470

Gen der (Ma le, N) 11 10 0,840

Hyper ten sion (N) 9 0 0,001

Smo ki ng (N) 9 12 0,240

His to ry of CVD (N) 22 9 0,080

BMI (kg/m2) 24.8 ± 3.4 24.0 ± 3.5 0,220

Du ra tion of di sea se 6.0 ± 5.1 -

Hea dac hes in a mon th, days le ss than 3 to mo re than 12 le ss than 3

Se ve ri ty of hea dac hes me dium to se ve re mi ld to me dium

Di sa bi li ty in dai ly li fe com mon ve ry ra re

Ra ce Cau ca sian Cau ca sian

Pa ra me ter Pa tien ts
N = 60

Con tro ls
N = 46 P

Glu co se (mmol/L) 4.51 ± 0.52 4.07 ± 0.70 < 0.001

In su lin (uIU/mL) 6.96 (5.49-8.21) 5.20 (3.60-7.92) 0.026

HOMA-IR (uni ts) 1.23 (0.87-1.53) 0.94 (0.77-1.11) 0.038

TAS (nmol ~Tro lox/L) 1.35 ± 0.15 1.37 ± 0.18 0.483

TOS (μmol H2O2 Equiv./L) 6.78 (4.38-10.78) 3.53 (2.65-5.65) < 0.001

OSI (ar bit ra ry unit) 500 (326-819) 268 (194-388) < 0.001

TAB LE 2. Le ve ls of bioc he mi cal pa ra me te rs in pa tie nt and con trol group of sub jec ts

TAB LE 3. Se rum fas ti ng glu co se, in su lin le ve ls and HOMA-IR in dex, TAS, TOS and OSI le ve ls of mig rai neu rs wi th and wit hout au ra

Pa ra me ter MWA
(N = 11)

MWOA
(N = 49) P

Glu co se (mmol/L) 4.22 (3.93-4.48) 4.56 (4.26-4.89) 0.015

In su lin (IU/mL) 5.69 (3.73-8.56) 7.16 (4.05-11.74) 0.400

HOMA-IR (uni ts) 1.07 (0.57-1.52) 1.23 (0.73-2.29) 0.349

TAS (nmol ~Tro lox/L) 1.34 (1.26-1.43) 1.35 (1.26-1.44) 0.639

TO S(μmolH2O2Equiv./L) 6,54(3.51-12.06) 6,78(4.45-10.51) 0,473

OSI(ar bit ra ry unit) 512(297-824) 494(331-818) 0,730

MWA – mig rai neu rs wi th au ra; MWOA - mig rai neu rs wit hout au ra

Mig rai ne pa tien ts we re di vi ded in to two sub grou-
ps, na me ly wi th-au ra (MWA) and wit hou t-au ra 
(MWOA) mig rai neu rs. We did not ob ser ve any sig-

ni fi  ca nt diff  e ren ces be tween the sub grou ps, ot her 
than a lower fas ti ng glu co se le vel in au ra po si ti ve 
sub group (P = 0.015) (Tab le 3).
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Dis cus sion

Chro nic oxi da ti ve stre ss may lead to de ge ne ra tion 
of neu ro ns and the de ge ne ra ti ve di sea ses. Thus, it 
has been shown that oxyge na ted free ra di ca ls are 
ab le to al ter vas cu lar fun ction and to dis tu rb cel lu-
lar ho meos ta sis (26). On the ot her ha nd, ele va ted 
extra and in tra cel lu lar glu co se con cen tra tio ns re su lt 
in an oxi da ti ve stre ss. Evi den ce has ac cu mu la ted 
sug ges ti ng that dia be tic pa tien ts are un der oxi da ti-
ve stre ss and that com pli ca tio ns of dia be tes seem 
to be par tial ly me dia ted by oxi da ti ve stre ss (27).
The mig rai neu rs in our stu dy had hig her ba sal 
plas ma in su lin le ve ls and rai sed ba sal plas ma glu-
co se va lues. A hig her ba sal plas ma in su lin le vel 
pro bab ly cau ses the ba sal plas ma glu co se to ri se 
un til the re du ced num ber of be ta cel ls are sti mu la-
ted enou gh to sec re te a nor mal ba sal in su lin le vel 
(28). The in crea sed plas ma glu co se load fur ther 
stres ses the re mai ni ng be ta cel ls whi ch then ha ve 
to ope ra te clo ser to their maxi mal ca pa ci ty in mig-
rai neu rs (29). Ac cor din gly, McCar ty et al. re cen tly 
re por ted that fi  ve sin gle-nuc leo ti de po lymor phis-
ms wit hin the in su lin re cep tor ge ne showed sig ni-
fi  ca nt as so cia tion wi th mig rai ne (30). In ad di tion, 
Gru ber et al. in ves ti ga ted the in su lin and glu co se 
me ta bo li sm in mig rai neu rs and showed that hype-
rin su li nae mia was as so cia ted wi th mig rai ne and, 
fur ther mo re, was cor re la ted wi th in crea sed nit ric 
oxi de stre ss (31). The mag ni tu de of the ba sal plas-
ma in su lin gi ves a mea su re of the deg ree of in su lin 
re sis tan ce as so cia ted wi th im pai red oxi da ti ve ba-
lan ce (31). In su lin re sis tan ce may al so be as so cia ted 
wi th an in tra cel lu lar pro duc tion of free ra di ca ls, 
whi ch in tu rn cou ld be res pon sib le for a de te rio ra-
tion of in su lin ac tion, thus lea di ng to a vi cious cir-
cle (32). In a re ce nt stu dy, Bou rqua rd et al. pro vi ded 
evi den ce that fac to rs sec re ted by ac ti va ted pa-
raoxo na se 2-defi cient mac rop ha ges - an en zyme 
wi th un de fi  ned an tioxi da nt pro per ties and pro tec-
ts again st at he ros cle ro sis - are ca pab le of al te ri ng 
in su lin sig na li ng con sis te nt wi th that ob ser ved in 
vi vo. (33). In deed, me ta bo lic dis tur ban ces and oxi-
da ti ve stre ss seem to be tig htly re la ted, an im pro-
ved glyce mic con trol bei ng as so cia ted wi th a lowe-
ri ng of the prooxi da nt sta tus.
We ha ve fou nd hig her le ve ls of plas ma to tal oxi da-
nt sta tus and hig her OSIs in mig rai ne pa tien ts com-

pa red to the con trol sub jec ts. Mo reo ver, the mig-
rai neu rs ha vi ng a hea dac he frequen cy of le ss than 
3 days per mon th in our stu dy showed a lower HO-
MA-IR le vel com pa red to the ones ha vi ng a hea-
dac he mo re than 3 but le ss than 12 days per mon-
th. Si mi lar ly, in a re ce nt stu dy, Alp et al. fou nd OSI 
to be sig ni fi  can tly in crea sed, and to ta l-SH and TAS 
to be dec rea sed in pa tien ts wi th mig rai ne. They al-
so de tec ted sig ni fi  ca nt ne ga ti ve cor re la tio ns be-
tween to ta l-SH le ve ls and the du ra tion of hea dac-
hes in the pa tie nt group (34). Di sor de rs of oxi da nt-
an tioxi da nt ba lan ce un der lie a num ber of acu te 
and chro nic di sea ses of the cen tral ner vous system 
in clu di ng epi lep sy and mig rai ne (35). A re la tion-
ship be tween glu co se con cen tra tion and oxi da ti ve 
stre ss has been shown in cul tu red cel ls. Se ve ral 
mec ha nis ms seem to be in vol ved in the de ve lop-
me nt of an oxi da ti ve stre ss in the pre sen ce of ele-
va ted glu co se con cen tra tio ns, na me ly glu co se au-
toxi da tion, pro tein glyca tion, ad van ced glyca tion 
end pro duc ts (A GE) for ma tion. As glyca ted pro tei-
ns, AGEs are al so ab le to pro du ce oxyge na ted free 
ra di ca ls via com plex bioc he mi cal mec ha nis ms (36-
38). In ad di tion, glu co se is re du ced by the al do se 
re duc ta se in to sor bi tol whi ch is oxi di zed to fruc to-
se by the sor bi tol de hydro ge na se. NADPH is requi-
red for the ac ti vi ty of al do se re duc ta se. The re fo re, 
an en han ce me nt of the po lyol pat hway re sul ts in 
an in tra cel lu lar dep le tion of NADPH (39). An tioxi-
da nt en zymes su ch as glu tat hio ne re duc ta se whi-
ch re ge ne ra te re du ced glu tat hio ne need NADPH. 
Thus, an in tra cel lu lar dep le tion of this co fac tor, by 
dec rea si ng the ac ti vi ty of glu tat hio ne re duc ta se 
(TAS com po ne nt), dec rea ses the in tra cel lu lar con-
te nt of re du ced glu tat hio ne, whi ch con sti tu tes an 
im por ta nt fac tor for the pro tec tion towar ds oxyge-
na ted free ra di ca l-in du ced da ma ges (40,41).
Pos sib le sour ces of oxi da ti ve stre ss in mig rai ne 
sub jec ts (en han ced HOMA in dex) in clu de an in-
crea sed pro duc tion of ra di cal oxygen spe cies, es-
pe cial ly from glyca tion or li poxi da tion pro ces ses, 
and dec rea sed en zyma tic or no n-en zyma tic an-
tioxi da nt de fen se system (42-45).
To con clu de, our stu dy pro vi des evi den ce for a 
pos sib le mec ha ni sm lin ki ng im pai red glu co se me-
ta bo li sm and en han ced oxi da ti ve stre ss in dex in 
mig rai neu rs.

Po ten tial Con fl ic ts of In te re st: No ne dec la red.
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Po re me će na ok si da cij ska rav no te ža i po ve za no st s kon cen tra ci jom glu ko ze i 
in zu li na u kr vi te HOMA-IR in dek som kod mig re ne

Sažetak

Uvod: Pri ro da ve ze iz me đu me ta bo liz ma glu ko ze i po ja ve mig re ne još ni je pre ciz no raz jaš nje na. Ovo is tra ži va nje is pi tu je sta tus rav no te že od no sa 
ok si dan sa i an tiok si dan sa u or ga niz mu te nje nu ve zu s me ta bo liz mom glu ko ze kod bo les ni ka s mig re nom ka ko bi se do bi la no va saz na nja o ok si-
da cij skim me ha niz mi ma u po za di ni.
Ma te ri ja li i me to de: U ovom je is tra ži va nju sud je lo va lo šez de set (60) is pi ta ni ka s mig re nom i čet r de se t i  še st (46) kon trol nih is pi ta ni ka. Kod ob-
je sku pi ne od re đe ni su in de ks ok si da cij skog stre sa, ukup ni ok si da cij ski i an tiok si da cij ski sta tus kao do da tak od re đi va nju kon cen tra ci je in zu li na te 
HOMA-IR in dek sa (en gl. ho meos ta sis mo del as ses sme nt of in su lin re sis tan ce, HOMA-IR).
Re zul ta ti: HOMA-IR in de ks bio je zna čaj no po vi šen kod is pi ta ni ka s mig re nom (P = 0,039); is to su ta ko in de ks ok si da cij skog stre sa i ukup ni ok si-
da cij ski sta tus bi li vi ši kod is pi ta ni ka s mig re nom ne go kod kon trol nih is pi ta ni ka (P < 0,001 kod ob je sku pi ne is pi ta ni ka).
Zak ljuč ci: Ovo pre li mi nar no is tra ži va nje po ka zu je ka ko se rav no te ža od no sa ok si dan sa i an tiok si dan sa u or ga niz mu kod mig re ne po mi če pre ma 
ok si da cij skom sta tu su. Mo gu će je da vi ši ukup ni ok si da cij ski sta tus i po vi še ni HOMA-IR in de ks ima ju ulo gu u mo gu ćoj ra noj pa to ge ne zi mig re ne.
Ključ ne ri je či: mig re na; ok si da ns; an tiok si da ns; HOMA-IR in de ks; ok si da cij ski stres




